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The present researcher compared and contrasted the variability of practice hypothesis
(variable practice) with the specificity of learning hypothesis (constant practice) for this
study. The variability of practice hypothesis specified that a person's subsequent ability
to complete a novel motor task will increase by altering conditions of practice (Schmidt,
1975). The specificity of learning hypothesis, however, asserted that repetition of the
same movements will increase an individual's retention rate for the movement (Adams,
1971). The researcher operationalized this debate via basketball free throw shooting.
Participants were assigned to either a constant practice condition, where shots were taken
from the free throw line, or one of three variable conditions, where shots were taken from
varying distances from the goal. Results from ANOVA and MANOVA analyses failed to
support the hypothesis that participants in the variable conditions would perform better
than the constant practice group during a retention test. The lack of effect differences
between practice conditions, however, may have been due to the lack of proper training
and lack of participant motivation. Therefore, further research on this topic is needed.

The Effects of Constant and Variable Practice
On Performing a Gross Motor Skill
The effective and efficient training of employees is a goal of most organizations. The
type of practice during training can affect how effectively an individual will perform the
trained skill on the job. A skill is considered an "integration of well-adjusted
performances, rather than a tying together of mere habits. Skill is acquired and fused
with natural aptitude" (Pear, 1927). Practice can be either constant or variable. Constant
practice involves completing a task in the same manner or under the same conditions
each time it is performed, while variable practice involves completing a task in a variety
of ways or under varying conditions. Constant practice can lead to automaticity of the
movement; variable practice can provide individuals with the ability to generalize a
movement to a novel situation. Researchers disagree on which type of practice is optimal
for learning and retention (Williams & Werner, 1985). Once the superior method is
determined, organizations can utilize this method to more efficiently train employees.
The present researcher, therefore, sought to determine which type of practice, constant or
variable, was superior for a task that was consistently performed under standard
conditions in the transfer setting.
Adams' Closed Loop Theory
One of the two main theories regarding motor skill acquisition is the specificity of
learning hypothesis. This hypothesis claims that practice is enhanced when the task is
practiced as close as possible to the desired transfer task. This theory of motor learning
was primarily based on the research of Henry (1960) and Adams (1971). Henry's
1

2
specificity of learning theory claims that motor skills are specific in memory and are only
superficially parallel to other motor skills. Therefore, if a specific motor task is practiced
under varied conditions a new motor program must be retrieved from memory for each
condition. An individual will perform most efficiently if the practice conditions are
consistent with the test or transfer conditions.
Adams' closed loop theory of motor learning is concerned with slow, graded, linearpositioning tasks. The theory contends that by using feedback from the response, error
detection, and error correction, an individual can adjust his/her motor movements until
they coincide with the ideal movement. Therefore knowledge of results (KR) allows
individuals to correct their response. The theory claims there are two states of memory
that guide movement: memory trace and perceptual trace. The memory trace is a brief
motor program that is responsible for initiating the movement, its direction, and other
early aspects of the movement. A memory trace is strengthened with practice and
knowledge of results and must precede the perceptual trace. Adams' (1987) notes that
the "memory trace that starts the movement is independent of feedback and the
perceptual trace that regulates the movement after it has started" (pp. 59).
The second memory state, perceptual trace, begins after the movement is initiated and
uses feedback to make corrections in the movement. The perceptual trace is responsible
for guiding the movement to its correct endpoint. While a memory trace must "select and
initiate the response, preceding the use of the perceptual trace," the perceptual trace
guides the moment to moment behavior (Adams, 1971, pp. 125). A perceptual trace is
based on the knowledge of results and sensory feedback of past experiences when the
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movement reached its desired endpoint. A perceptual trace of the extent of each
movement is stored in memory. Adams' (1987) claims that the "perceptual trace is
developed as the 'participant' uses knowledge of results on each trial to improve
performance, (causing) the response-produced feedback on each trial compounds to lay
down an increasing representation of the feedback that the correct response should have"
(pp. 58). The individual compares feedback from the eyes, ears, and other receptors with
the perceptual trace during a movement to determine if the movement was successfully
completed. The individual may make corrections as he/she completes a movement based
on feedback so that the desired endpoint is achieved. The perceptual trace may also be
strengthened by knowledge of results (KR) and feedback. Therefore, the stronger the
perceptual trace, the more accurate the movement.
A movement will then become automatic after it has been completed a number of
times (Adams, 1987). The movement will be more accurate and can be completed in less
time. Thus, an automatic movement does not require as much attention as a controlled
movement. A controlled movement, however, will require an individual's complete
attention. Furthermore, controlled movements are slow and deliberate, and only one
movement can be completed at a time.
There has been some support for Adams' closed loop theory (Christina & Merriman,
1977; Newell, 1974; Schmidt & White, 1972). Newell (1974) extended Adams' theory to
short, fast-timed movements. Adams (1987) has more recently defended his theory by
linking it to the identical elements theory developed by Thorndike and Woodworth
(1901). The identical elements theory claims that the transfer of training is limited to
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only those elements that were included in the training session. Identical elements include
objectives, methods, and approaches used in the training session (Goldstein, 1993).
Thorndike and Woodworth (1901) stated that the "spread of practice occurs only where
identical elements are concerned in the influencing and influenced function" (pp. 249).
Therefore, an individual will perform most effectively on a transfer task if he/she were
trained on exactly the same task.
While this theory may explain some aspects of how individuals develop a skill, the
theory is limited in scope. A major tenet in the theory deals with individuals' storage of
information and novel responses (Schmidt, 1975). Adams' theory claims that a
movement is stored in memory based on feedback and error correction. Therefore, there
must be an infinite number of feasible movements and correction references stored in
memory thus leading to the problem of how all of the movements are stored in memory.
It seems improbable that there is enough space in the brain to store this data (Schmidt,
1975). Additionally, novel movements, or movements not previously practiced, cannot
be explained by the theory. Adams' theory claims that there is a sequence of muscle
commands for a single movement. For example, the individual will begin the movement
in a specific position and complete it in the prescribed final position or endpoint.
However, it is unlikely that exactly the same response is ever made twice. Therefore, the
theory fails to explain how an individual can produce a movement in a new situation.
Schema Theory
To account for the fact that individuals often perform movements they have never
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executed before, Schmidt proposed the schema theory. The theory accounts for an
individual's ability to adapt movements completed during a practice session to a novel
situation. A schema is unlike a perceptual trace in that it is a guide or set of rules on how
to perform various types of movement. A schema is a comprehensive knowledge system
that includes the storage, representation, and management of a previous experience (Van
Rossum, 1990). The schema theory does not rely on response-produced feedback (in
contrast to the closed-loop theory) to complete the movement. However, if the course of
the movement is altered from the original response, then feedback will allow for error
correction (Adams, 1987). The schema theory also claims that an individual does not
have to perform a specific motor skill for a schema to form. Consequently, an individual
can generalize a schema to a new variation of the motor skill.
Schema theory also differs from the closed-loop theory because it claims that
movements are part of a generalized motor program (GMP). A GMP is a program for a
category of movements. Once the GMP is chosen, a schema will specify the exact details
of the movement so that it is optimally executed. "Thus the choice of the GMP
determines whether, in terms of football for example, whether the ball is thrown or
kicked. If the decision is made for the throwing action, the schema specifies the details
of the movement" (Van Rossum, 1990, pp. 392). Each movement does not have its own
motor program thus reducing the amount of memory needed for each movement.
Schema theory therefore effectively conquers the two key problems of Adams' closed
loop theory: performance in novel situations and memory storage problems.
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Schema theory is the basis for the variability of practice hypothesis (Schmidt, 1975).
The variability of practice hypothesis claims that not all practice is equal; constantly
changing practice conditions will lead to superior performance (Van Rossum, 1990).
Schmidt and Bjork (1992) claim that "variable practice alters the practice context to force
a change in behavior from trial to trial, encouraging additional information processing
activities about the relationships among the task variants" (pp. 214). This learning will
then increase the generalizability of the task even though learning during the initial
acquisition phase is not as great. Furthermore, the schema becomes more comprehensive
or stronger when the variations of the motor task are increased. The stronger the schema,
the more likely the novel response will be successfully completed.
A typical schema theory experiment includes an experimental group that is trained on
several varieties of a motor task and a control group that is trained on only one motor
task. Both groups are then transferred to a new variation of the motor task that has not
been practiced previously. According the schema theory, the group that practiced several
variations of a motor task will demonstrate the better performance during transfer. This
theory explains how practice effects an individual's performance when completing a
novel motor task.
In order to explain how the schema theory works, Schmidt examined what
information is stored while practicing a movement. There are four types of stored
information that allow an individual to respond in novel situations. Each of the four
types of information are stored together after a movement is completed. The four types of
information are as follows: initial conditions, response specifications, sensory
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consequences, and the outcome of the movement (Schmidt, 1975). The initial conditions
include information from various receptors, such as the position of the limbs and body in
space or auditory information in the environment prior to the movement. After the
movement is completed, the initial conditions are stored in memory. The response
specifications for the motor program are the surroundings with which the muscle
completes a movement. For example, the speed or force at which the movement is
conducted is recorded in memory. The third type of information stored in memory is the
sensory consequences of the produced response. This information consists of the
feedback from an individual's eyes, ears, and other receptors. The final type of
information entails the outcome of the movement. The success of the response is
compared to the original goal of the movement. Therefore, an individual's knowledge of
his/her results will affect what information is stored.
During the early phases of learning a perceptual trace develops. However, over time
a set of relationships develops between the related variables. A motor schema is
developed as this process is repeated. The more the movement is practiced, the greater
the amount of feedback, and consequently the clearer the schema becomes. As the
individual completes additional movements, he/she abstracts knowledge from the four
types of information thus refining his/her schema. After the schema is developed an
individual can apply the schema to a different version of the task.
There are two types of schemata that will enable an individual to correctly perform
the movement: recall and response recognition schemata. Recall schemata specify the
exact movement needed from the movement category, as well as designate parameters for
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the movement. The response recognition schema then evaluates the "correctness" of the
movement using feedback. If a movement is being performed incorrectly, KR will
enable the individual to redefine the parameters of the movement. Each schema is able to
function because information from the parameters, KR, feedback consequences, and
initial conditions is abstracted from past movements of a given response.
There have been several studies supporting the schema theory and the ability to
transfer learning to a novel task (Carson & Wiegand, 1979; Moxley, 1979; Newell &
Shapiro, 1976; Shea & Kohl, 1990; Wrisberg & Ragsdale, 1979). While most studies
using children have supported the variability of practice hypothesis, studies using adults
have not had consistent results (Carson & Wiegand, 1979; Kelso & Norman, 1978;
Miller & Krantz, 1981; Van Rossum, 1990; Wulf, 1991). A possible explanation for
mixed results is that adults may have already developed motor schemata for the tasks
used in practice experiments. Children may benefit more from practice because they
have developed fewer motor schemata (Wulf, 1991).
In a study conducted by Kerr and Booth (1978), the effects of specific and varied
practice on a motor skill were examined. Thirty-six children tossed a miniature bean bag
at one or more targets for twelve weeks. One group of children tossed bean bags at a
target three feet away; while the other group tossed bean bags at targets two and four feet
away. Each child performed 24 trials in six blocks of four trials during each practice
session. Both groups were asked to toss the bean bag at a target three feet away during
the posttest. The groups were not significantly different on the pretest; however, the
variable practice (schema) group performed significantly better on the posttest.
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Therefore, variable practice routines may enhance skill learning above constant practice
even on consistent tasks in a transfer setting.
Similar results were found in Catalano and Kleiner's (1984) study. Participants were
asked to push a button when a row of lights consecutively illuminated reached a defined
point. The constant practice group performed forty trials at one target speed (either 5, 7,
9, or 11 mph). The variable practice group performed ten random trials of each target
speed. During the forty trials, participants received detailed feedback regarding the
magnitude and timing of their errors. Participants then had to apply the movement to a
novel velocity that was outside the range of the velocities previously experienced (either
1,3, 13, or 15) without any feedback. Although, the constant practice condition was
more effective during the initial acquisition phase of learning, the variable practice
condition was superior on retention or learning tests.
The context in which a movement is variably practiced may affect the results of study
(Wulf, 1991). Contextual interference occurs when "there is an increase in the variety of
processing requirements on successive trials" (Lee & Magill, 1983, pp. 730). When tasks
are structured in a highly unpredictable or random way, it is considered to be high in
contextual interference. Therefore, random variable practice should facilitate a
participant's ability to retain information on how to perform (the motor task) over time.
However, blocked variable practice, in which all trials of one variation are completed
before another variation of the task is practiced, does not promote similar retention
benefits (Del Rey, Wughalter, & Whitehurst, 1982; Lee & Magill, 1983; Shea &
Morgan, 1979; Wulf, 1991). Although, it is important to note Van Rossum's (1990)
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claim that differences between random and blocked variable practice may be
inconclusive and applicable only to participants who are experts in a task.
The influence of variable practice schedules was explored in a study conducted by
Lee, Magill, and Weeks (1985). They determined that participants in the random variable
practice condition did better on reversal-arm-swing timing tasks than participants in the
blocked variable practice condition. Thus, the random variable practice schedule
supports the schema theory; however, blocked variable practice schedules do not. Lee et
al. (1985) postulated this effect occurs because participants in the random variable
practice condition receive knowledge of results, sensory consequences, and initial
conditions to a greater extent than do participants in the other condition. In other words,
participants in the random variable practice condition engaged in more problem solving
activities than participants in the blocked condition— that is, random variable practice
participants must constantly reconstruct new solutions for a motor task because different
tasks are being introduced to them leaving them little time to "remember" each task.
Participants in random variable conditions must be able to analyze and adapt to each new
task presented to them.
The Present Study
In the present study this researcher tested the specificity of learning hypothesis versus
the variability of practice hypothesis. Additional research was necessary because much
of the previous variability of practice research failed to use sound methodology such as
the use of control measures, a pre-posttest design, or the analysis of training trials to
determine if learning has taken place (Van Rossum, 1990). For example, Van Rossum
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reviewed 48 variability of practice studies using adult participants and determined that
only 12 studies empirically represented the variability of practice hypothesis. Out of the
12 studies only two studies clearly supported the variability of practice hypothesis.
Therefore, the purpose of the study was to ascertain whether constant or variable practice
is a superior training method for a motor task that is consistently performed under
constant conditions in the transfer setting. The practice conditions consisted of a gross
motor task, that is shooting basketball free throws, performed at different distances from
the goal. Four different conditions were examined using a repeated measures design: a
constant practice group and three variable practice groups. Free throw shots were used to
operationalize the training task because the movement is a basic "closed" motor skill that
can be easily assessed. A "closed" motor task is one in "which the stimulus situation or
environment is static and predictable and the 'participant's response is self-paced"
(Catalano & Kleiner, 1984, pp. 852). According to Schmidt (1975), the variability of
practice hypothesis should apply to all types of motor skills.
In addition, it is believed that free throw shots have virtually always been practiced
under constant conditions. Reinhart (1981) claims that free throw shots should be
practiced consistently so that optimal learning will occur. He states that "the importance
of executing these techniques properly (for free throw shots) and the importance of using
psychological and physiological fundamentals the same way, every time, every day
cannot be overemphasized!" (pp. 26).

Hypothesis J : Participants in the variable practice conditions will outperform
participants in the constant practice condition on the retention test.

Based on the variability of practice hypothesis, it is hypothesized that variably trained
shooters will outperform those trained under constant practice conditions. Shea and Kohl
(1990) postulate that "practice on a discrete task, such as foul shooting in basketball, may
benefit from practice on task variations even though the requirement during tests of
retention (game) will not be altered" (pp. 175).
Hypothesis 2\ Participants in the constant practice condition will outperform
participants in the variable practice conditions during training and the tests during
training.
Participants who receive consistent training under a constant practice condition will
notice a direct improvement in their performance (Quinones & Ehrenstein, 1997). For
example, a participant's performance may rapidly improve if s/he practices a task for a
concentrated (massed) period of time, but very little information may be retained as
regards how to perform the task. Therefore performance may increase during training,
but this increase may not be indicative of the participant's actual learning (Quinones &
Ehrenstein, 1997).
Method
Participants
Ninety-four students (64 males; 30 females) at a mid-sized southeastern university
participated in the study. One male was eliminated from the study due to sickness, while
another male was eliminated because he failed to complete all the practice sessions. The
ages of the participants ranged from 18 to 35 years old with a mean age of 20.14 years.
Participants received course credit for their participation. During recruitment of
participants, students were encouraged to have some basketball experience, either in high
12
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school, a church league, city league, or intramural league, but experience was not
required for participation.
Setting
The practice sessions took place at an indoor university recreational basketball court.
Procedure
Participants attended an initial meeting informing them of the nature of the study.
Participants who agreed to the conditions of the study were asked to complete a
demographic questionnaire. See Appendix A for participant consent form, Appendix B
for demographic questionnaire, and Appendix C for study syllabus. The participants
were then instructed on the correct technique for shooting free throws. Participants were
asked to practice shooting free throws for two days on their own time. Two days later the
participants completed a pretest consisting of forty free throw shots. Participants were
allowed to shoot only two shots at a time. After completion of the pretest, participants
were asked to refrain from practicing free throw shots outside of the study, except when
necessary (i.e., during an intramural game).
Participants were randomly assigned into one of four conditions. The four conditions
were: constant practice group (constant), front and back variable group (front and back),
random variable group (random variable), and the combination constant/variable group
(combination). The constant group practiced shooting free throws at the free throw line
during each practice session. The front and back variable group practiced shooting free
throw shots two feet in front of and two feet behind the free throw line during each
practice session, practicing from both distances in random order each practice session.
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The random variable group shot from the "elbow" to the left and right of the free throw
line and from inside of the top of the key, but not directly from the free throw line. The
shots were taken in random order. The combination constant/variable group practiced
shooting free throw shots at the free throw line, two feet in front of the free throw line,
and two feet in back of the free throw line. Participants in this condition also practiced
shots in a random order. See Appendix D for the participant practice schedule handout.
Each condition was designated by a squad color so that participants and conditions could
be easily identified during practice and testing sessions. The constant group was green,
the front and back group was blue, the random variable group was red, and the
combination group was gold. Participants in each squad received a practice information
sheet that reminded them of the areas from which they had to shoot. See Appendix E for
the squad practice instructions. The participants were informed that each of their
conditions was supported by research and one condition was not more desirable to be in
than another.
Each group practiced four days per week (i.e., Tuesday through Friday) for three
weeks. Each participant shot forty free throws in blocks of ten during each practice
session. Researchers were stationed on the court to supervise and assist participants
during each practice session. The researchers gave each participant an index card in
which he/she recorded the number of successful free throws made. See Appendix F for
sample index card record. Participants were allowed to schedule their own practice by
signing up for half-hour practice sessions available throughout the day. After designing
their weekly practice schedule, participants received a reminder sheet with their practice

15
times and tips on how to properly shoot. See Appendix G for reminder sheet.
Participants completed a test each Monday following a week of practice. The
participants took a total of three tests over a three-week period. Each test consisted of
forty shots at the free throw line taken in blocks of two at a time. Participants were also
asked how much time they spent during the last week playing basketball, shooting in
general, and shooting free throws on each test day. See Appendix H for test format.
The participants also completed a retention test, consisting of forty free throw shots in
blocks of two shots, two weeks after the last day of practice. After a warm-up period,
shots during the retention test were taken only from the free throw line.
Design
The experiment used a randomized blocks design. Hypothesis 1 was tested by
comparing the variable group means with the constant group means on the retention test.
Differences over time in performance on the pretest, test 1, test 2, test 3, and the retention
test were also examined using a multivariate analysis of variance (MANOVA).
The second hypothesis was examined using a repeated measures ANOVA to
determine if the constant group performed better during the practice sessions. A total of
twelve practice sessions were held over a period of three weeks. The data from the
practice sessions were combined into three variables, each representing one week of
practice. These three variables were then used in the analysis to test the second
hypothesis. The practice sessions, tests, and retention data all consisted the number of
successful free throws made for each participant.

Results
Analyses for Performance Tests. A multivariate analysis of variance (MANOVA)
was conducted including the pretest, test 1, test 2, test 3, and the retention test as the
within group factor and the practice conditions as the between group factor. The results
of this analysis are shown in Table 1. Eight participants who did not take the retention
test were excluded from the analysis, resulting in eighty-six participants. There was no
significant interaction between practice condition and time (F (12, 328) = .514, p = .906).
There was no significant difference between the practice conditions on test performance
(F (3, 82) = .236, p = .871). There was a significant effect in the participants' test
performance over time (F (4, 328) = 4.101, p < .01). Figure 1 illustrates this practice
effect. A trend analysis using Helmert contrasts was used to examine the practice effect.
The results of the contrasts indicated a quadratic function. The pretest mean (M = 19.71,
SD = 7.68) was significantly different (F (1, 82) = 5.37, p = .02) from the combined
means for test 1 (M = 19.80, SD = 7.43), test 2 (M = 21.20, SD = 7.64), test 3 (M =
21.37, SD = 6.66), and the retention test (M = 20.93, SD = 6.91). Additionally, the test 1
mean was significantly different (F (1 ,82) = 8.64, p = .01) from the combined means of
test 2, test 3, and the retention test. Levene's Test of Equality of Error Variances indicated
homogeneity.
The three "variable practice" conditions were combined to create a single variable for
an additional analysis. An analysis of variance (ANOVA) indicated that differences
between the constant and variable practice conditions on the retention test were not
significant (F (1, 84) = .087, p = .769). Therefore, the first hypothesis that stated variable
16

Table 1
Multivariate Analysis of Variance for Test Performance
-

Source
Practice
Condition (P)
Residual
Test (T)
PxT
Residual
Note. *p < .01.

SS

150.516
17468.612
239.988
90.193
4798.645

df

MS
Between groups

3
82

50.172
213.032
Within groups
4
59.997
12
7.516
328
14.63

.871

.003*
.906

Average Test Performance Over Time (n=86)

Figure 1. Average participant performance for each testing session.
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practice conditions would perform better than constant conditions on a retention test was
not supported. The average mean for the constant group on the retention test was 20.57
(SD = 7.12), while the average mean for the variable groups was 21.06 (SD = 6.88).
Levene's Test of Equality of Error Variances indicated homogeneity for the conditions.
Analyses for Practice Data. Participants' performance data during the practice
sessions were aggregated into three variables by averaging the four days of practice for
each of the three weeks. A 4 (condition) x 3 (week of practice) MANOVA indicated a
significant interaction between performance over time and practice condition (F (6, 180)
= 2.27, p < .05). The results of this analysis are presented in Table 2. A Helmert trend
analysis conducted for each practice condition indicated quadratic trends for both the
gold and red practice conditions. These trends are shown in Figure 2. The mean for the
gold practice condition for practice week 1 (M = 18.62, SD = 7.09) was significantly
different (F (1, 22) = 9.99, p = .005) from the combined means of the gold practice
condition for week 2 (M = 19.30, SD = 5.76) and week 3 (M = 22.33, SD = 6.08). The
mean for the red practice condition for practice week 1 (M = 15.84, SD = 6.10) was
significantly different (F (1, 23) = 10.87, p = .003) from the combined means of the red
practice condition for week 2 (M = 16.86, SD = 6.21) and week 3 (M = 18.02, SD =
5.78). The mean for gold practice condition for practice week 2 was significantly
different (F (1, 22) = 28.22, p = .001) from the "gold" mean for practice week 3. The
mean for red practice condition for practice week 2 was significantly different (F (1, 23)
= 5.43, p = .029) from the "red" mean for practice week 3. There was a main effect for
practice performance over time (F (2, 180) = 22.651, p < .05). See Figure 3 for a visual

Table 1
Multivariate Analysis of Variance for Practice Performance
F
Source
Practice
Condition (PC)
Residual

SS

732.417
10096.142

215.004
Practice (P)
64.638
P x PC
854.299
Residual
Note. *p < .001. **p < .05.

df

MS
Between groups

3
90

244.139
112.179
Within groups
2
107.502
6
2.27
180
4.746

.096

.001*
.039**

Weekly Practice by Practice Condition (n=94)

c
ctf
D

-^Practice
Condition

a
c
'5b
ucd

green
4> O
blue

-a
D
a

gold

LU

red
Practice W e e k s

Figure 2. A comparison between practice conditions during the three weeks of practice.
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of this practice effect. A trend analysis using Helmert contrasts revealed a quadratic
function for practice performance over time. The mean for practice week 1 (M = 18.73,
SD = 6.80) was significantly different (F (1, 90) = 19.90, p < .001) from the combined

Weekly Mean Practice Scores (n=94)

Figure 3. Average practice performance scores over time.

means for practice week 2 (M = 19.33, SD = 6.34) and practice week 3 (M = 20.80, SD =
6.31). The mean for practice week 2 was significantly different (F (1, 90) = 26.70, p <
.001) from the mean for practice week 3. The main effect for condition approached
significance (F (3, 90) = 2.176, p = .096). Levene's Test of Equality of Error Variances
indicated homogeneity.
Similar to the data aggregation for test performance, each week of practice data for
20
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the three "variable conditions" was averaged to create a single variable for the "variable
condition." This aggregated performance was compared to the practice performance of
the constant condition participants. MANOVA results indicated no significant difference
in practice performance over time between participants in the constant and variable
practice conditions (F (1, 92) = .94, p = .336). Levene's Test of Equality of Error
Variances indicated homogeneity. This result failed to support Hypothesis 2, which
claimed participants in the constant condition would perform better during practice than
participants in the variable conditions.
Additional Analyses. Second sets of analyses were conducted using a limited sample
of the participants. The sample size was reduced in order to address two problems, one of
motivation and one of skill. The rationale behind the second analyses was based on
responses from focus group participants after the study was completed. Each focus group,
consisting of four to six participants, was asked three questions about the results of the
study. Analyses indicated that after three weeks of daily practice, there was little
improvement in the free throw scores of participants. Participants offered explanations
why there was not more improvement in shooting performance over time. See Appendix I
for questions and responses. The responses were analyzed using a Q-sort technique,
focusing on reviewing responses and identifying explanatory themes for each question.
Appendix J examines the various themes for each question and includes brief overviews
of the themes.
The focus groups identified several explanations for the lack of shooting
improvement. Some participants believed the study should have lasted longer than three

22
weeks and/or more shots should have been taken each practice day in order for
performance to increase. While participants received the basic fundamentals on how to
shoot, more in depth training and feedback may have improved the participants' free
throw shooting ability. One focus group mentioned that their performance may have
been hindered because they were "practicing bad habits" throughout the study.
Undoubtedly improvement would likely have occurred if the participants received
feedback about their shooting form and performance throughout the study.
The lack of training may have been compounded by the lack of motivation of many
participants. Researchers had anticipated athletes, who are generally internally motivated
to perform well, would participate in this study. However, the psychology course that
sponsored the study attracted a wide variety of nonathletes and athletes. Participants
suggested that in the future steps to increase motivation must be taken, such as making
improvement contingent upon one's grade or offering incentives.
Another factor that may have contributed to the lack of improvement was the role of
individual characteristics. Participants identified as a potential problem a ceiling effect in
which top performers had little room to improve. On the other end of the spectrum,
participants realized that novice shooters had more room to improve. However, without
training, novice shooters may have been at a greater disadvantage. If participants had no
previous experience playing basketball, more specifically shooting free throws, their
performance may have especially suffered without training and feedback. Other more
experienced players would not experience this problem because they were already
proficient shooters.
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Some of the participants' responses related to the shooting schedule of the study, the
duration of the study, motivation, and individual characteristics that affected
performance. With regard to the shooting schedule, participants felt they may not have
set aside enough time for shooting and as a result were rushed because of this. This
shortage of time may have contributed to the lack of warm-up before shooting. Every
participant was allowed to warm-up before practice and before each test; however, some
students choose not to do so. Some participants felt that their performance was also
disadvantaged because they shot at different times each day of practice. Although the
shooting schedule was arranged to accommodate participants' schedules, some felt this
flexibility may have hindered the performance of some participants. Many participants
suggested that shooting at the same time each day would have been beneficial.
Furthermore, participants wanted the practice sessions to be similar to the performance
test. A constant theme in the participants' responses was the fact they liked constant
conditions, such as the green group and practicing at the same time each day.
Based on the ideas generated by the focus groups, only those participants who had
some skill in free throw shooting and who evidenced at least some motivation were
included in the additional analyses. Participants who made twenty-five percent or fewer
shots (zero to ten shots) on the pretest were considered to have low ability and were
dropped from the analyses. High ability performers, that is those participants who scored
over seventy-five percent (thirty-one or more shots) on the pretest and were more likely
to demonstrate a ceiling effect, were also dropped from the analyses. Participants who
made between twenty-five and seventy-five percent (eleven to thirty shots) on the pretest
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were considered the target group for these analyses; thus the sample size was reduced to
76 participants. Furthermore, participants who lacked motivation were eliminated from
the study. Participants who failed to improve their performance over three weeks by at
least one shot were considered lacking motivation and were removed from the analysis.
The sample size was thereby reduced to 35 participants. The practice conditions
contained between seven and eleven participants after these reductions. Although this
sample lacks the same power as the original sample because of its small size, it is still of
interest to investigate practice condition effects without these influences.
Before both hypotheses could be tested, the pretest means for each practice condition
were analyzed to determine if one condition had an a priori advantage over the other
conditions. A one-way ANOVA between the practice conditions on the pretest
determined that there were no significant differences between the means (F (3, 34) =
.518, p = .673). The means of the practice conditions were homogeneous according to
Levene's test of homogeneity.
Analyses for Performance Tests. A MANOVA was used to examine test
performance over time as well as test performance for each practice condition. Thirtyfive participants were included in this analysis. Table 3 contains the results. There was no
significant interaction between condition and time (F (12, 124) = .738, p = .711). There
was a significant effect for test performance over time (F (4, 124) = 10.434, p < .01).
Figure 4 illustrates this test effect. A Helmert trend analysis indicated a quadratic
function for test performance over time. The pretest mean (M = 19.29, SD = 5.84) was
significantly different (F (1, 31) = 44.05, p < .001) from the combined means for test 1

(M = 21.63, SD = 6.96), test 2 (M = 23.34 , SD = 6.86), test 3 (M 24.61 = , SD = 5.35),
and the retention test (M = 22.86, SD = 5.54). Furthermore, the mean for test 1 was
significantly different (F (1, 31) = 4.81, p = .036) from the combined means of test 2, test
3, and the retention test. There was not a significant main effect for conditions (F (3, 31)
= .157, pi = .924). Levene's Test of Equality of Error Variances indicated homogeneity.
As reported previously, the data for the three "variable conditions" were aggregated to
form one variable. An ANOVA indicated differences between the constant and variable
practice conditions on the retention test were not significant (F (1, 33) = .279, p = .601).
The first hypothesis claiming that variable practice conditions would perform superior to
the constant practice condition on the retention test failed to be supported. The average
mean for the constant group on the retention test was 21.86 (SD = 4.22), while the
average mean for the variable groups was 23.11 (SD = 5.86). Levene's Test of Equality of
Error Variances indicated homogeneity for the conditions.
Table 3
Multivariate Analysis of Variance for Test Performance For Limited Sample
F
df
MS
Source
SS
Between groups
Practice
.924
Condition (PC) 62.965
3
20.988
4141.092
31
133.584
Residual
Within groups
.001*
610.954
4
152.738
Test (T)
129.725
12
.738
.711
TxPC
1815.19
124
14.639
Residual
Note. *p<.001.
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Average Test Performance (n=35)

Figure 4. Test performance for all conditions over time.

Analyses for Practice Data. The aggregated variables for practice each week were
used in this analysis. A MANOVA failed to find a significant interaction between
practice performance and practice conditions (F (6, 68) = .735, g = .624). The results of
this analysis are illustrated in Table 4. There was a significant main effect (F (2, 68) =
9.761, g < .05) for practice performance over time. See Figure 5 for a graphical
representation. Helmert trend analyses indicated a quadratic function for practice
performance. The mean for practice week 1 (M = 20.33, SD = 5.78) was significantly
different (F (1, 34) = 5.24, p = .03) from the combined means for practice week 2 (M =
20.53, SD = 5.40) and practice week 3 (M = 22.28, SD = 5.43). The mean for practice
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week 2 was significantly different (F (1, 34) = 15.56, p < .001) from the mean for
practice week 3. There was no significant difference in performance between the practice
conditions (F (3, 34) = 1.305, p = .289). While the analysis using the total sample
approached significance, this limited sample does not. See Figure 6 for a graph of the
weekly practice performance by condition. Visual inspection of Figure 6 suggests that
with more power, analyses may reveal the red practice condition to have a lower mean
score compared to other practice conditions.
The aggregated data for the "variable conditions" was used to compare practice
performance between constant and variable conditions. The second hypothesis failed to
be supported as a MANOVA indicated that the constant group did not perform
significantly better than the variable conditions during practice sessions (F (1, 36) = .746,
P = .393). Levene's Test of Equality of Error Variance indicated homogeneity.
Table 4
Multivariate Analysis of Variance for Practice Performance For Limited Sample
F
Source
SS
df
MS
Between groups
Practice
Condition (PC) 320.023
3
106.674
.289
2778.674
Residual
34
81.726
Within groups
Practice (P)
81.901
2
40.951
.001*
3.081
18.489
6
.624
P x PC
Residual
285.274
68
4.195
Note. *p < .001.
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W e e k l y M e a n P r a c t i c e Scores (n = 38)

Figure 5. Weekly practice performance means.

W e e k l y P r a c t i c e by P r a c t i c e C o n d i t i o n
(n = 3 8 )

Practice
C ondition
o
green
° blue
°o gold
red,
Practice Weeks
Figure 6. A comparison between means for each condition during practice.
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Both hypotheses failed to be supported by the data. The variable conditions did not
perform significantly better than the constant condition on the retention test as
anticipated. The variability of practice hypothesis would dictate that the end result of
training would be higher performance on a retention task, although performance during
the acquisition phase (practice sessions) may be lower than constant groups (Schmidt &
Bjork, 1992). "Practicing a variety of learned tasks develops both the recall and
recognition schemata and facilitates performance on subsequent transfer to a novel task
within the same schema class" (Newell & Shapiro, 1976, p. 233). The results of this
study also failed to provide support for the statement suggested by Shea and Kohl (1990)
that foul shooting may benefit from task variations even though shooting during a game
will not be altered.
Furthermore, the participants in constant practice condition performed essentially the
same as the participants in the variable practice conditions during the practice sessions.
This lack of differences is contrary to what traditional researchers suggest. Constant
practice research indicates that performance levels during practice would be superior for
constant practice because performing identical movements increases an individual's
perceptual trace (Adams, 1971). Variable condition proponents would concur that
participants in constant practice conditions would perform superior during practice or
acquisition compared to participants in variable conditions. Although, these participants
would argue that the participants in variable conditions would perform better on
subsequent transfer tasks (Pigott & Shapiro, 1984; Schmidt, 1975; Van Rossum, 1990).
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Participants in the constant condition in this study practiced under conditions similar to
the transfer task, yet their performance was not significantly different from the other
conditions during the practice sessions.
Neither the specificity of learning hypothesis nor variability of practice hypothesis
was explicitly supported by the results of this study. While neither constant nor variable
practice conditions were superior, participants in each condition improved their shooting
ability during the study. Both practice and test performance increased over time for
participants in all conditions. Another noteworthy result of this study was the
performance of the red (random variable) practice condition. Participants in the red
practice condition consistently performed lower than the other practice conditions during
the practice sessions. However, the red participants performed similar to or better than
the other condition participants on the tests. This effect was consistent in analyses using
the total sample as well as with the restricted sample. Perhaps future studies will reveal
that this form of variable practice is a superior training method for subsequent retention
tests.
The results of this study should be interpreted cautiously. In the total sample
analyses, factors other than the practice condition may have influenced the participants'
free throw shooting. Several between group differences that appeared to be significantly
different were not because of the large error variance within each practice condition. The
ranges of ability as well as the lack of motivation may have obscured any practice
condition effects or contributed to this error variance. When ability and motivation were
taken into consideration in the second analysis, the sample size was too small to make

31
any generalizations or conclusions about the theories.
Furthermore, the significance differences in test performance and practice sessions
should be carefully scrutinized. Participants got both better and worse as the study
progressed. Normally improvement is a natural outcome of practice. A participant whose
performance was fairly high during the pretest but dropped significantly on the retention
test may have lacked motivation. Other participants may not have been properly trained
how to shoot free throws. Feedback during performance may have helped those in this
situation. The participants could have been shaped into using the correct shooting form if
feedback were given. Researchers support the use of feedback during the acquisition
phase. Feedback initially provided after every trial and then gradually withdrawn will
increase performance during the acquisition phases (Bjork, 1994; Schmidt & Bjork,
1992). However, offering feedback after every completion of the task may hinder the
participant's performance. Schmidt and Bjork (1992) claim that frequent feedback
becomes expected; when it is removed or changed, performance during retention tests is
disrupted. In a study by Schooler and Anderson (1990), the number of feedback trials
was reduced by half. The reduction of feedback decreased learning during the acquisition
phase but enhanced retention test performance.
In sum, individual differences may have played a larger role in the participants'
performance than researchers had anticipated. The effects of individual differences are
not a new concept but have been a continual influence in training since the beginning of
this century. Thorndike in 1908 provided the groundwork for the identification and
influence of individual differences. His concern was summarized by Adams (1987), "We

32
all know that group means improve with practice, but how do individuals of different
initial performance levels profit from training?" (p. 46). Thorndike's interest lead
researchers to examine the effects of initial ability on performance. Ability, which is an
enduring and general response capability, can influence the outcome of training (Adams,
1987). If a participant possesses a strong ability for a motor skill, her/his performance in
either a constant or variable practice condition may be a direct result of her/his initial
ability instead of the training itself. Even participants who have never performed a
particular motor task before may be inclined to perform better if they are familiar with
the concept. For example in Kerr and Boucher's 1992 study, they found that athletes
performed significantly better on a novel motor task than nonathletes did. They
attributed this finding to the idea that athletes are more familiar and "understand" their
own motor capabilities to a greater extent than others without the same experience. The
athletes were able to use their initial ability to further gain knowledge of the motor skill
during training. Therefore, athletes in this study who did not possess the ability to shoot
may have performed better than nonathletes during practice sessions and tests. Further
studies may determine if this construct is supported and if athletes have a broader schema
for novel motor tasks.
Other questions about the fidelity between the experimental practice setting and an
on-the-job practice setting can be raised. It may be inappropriate to make a comparison
between participants in this study and employees who feel pressure to perform better on
subsequent on-the-job transfer tasks. Participants did not face the same pressure to
improve their performance. Therefore efforts should be made to improve the fidelity of
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the experiment in comparison to a real training experience. According to Bjork (1994),
the training situation should match the transfer environment for maximum skill transfer.
Studies with high fidelity will ultimately have the most meaningful results that should
generalize to training simulations undergone by employees.
Future studies would require a larger pool of participants who are motivated to
improve their shooting performance. Participants with an internal motivation to perform
well, or those interested in basketball, would be the ideal participants. However,
providing external rewards to other participants would be equally motivating. Incentives,
such as monetary rewards for excellent performance or recognition, should help to
increase an employee's motivation to do well during training. An individual's motivation
to succeed will inherently decide how well s/he will perform during training. A
participant who does not acknowledge the benefits of training, whether it is specific or
constant, will not be motivated to perform well. Employees will also have differing
levels of motivation entering a training program, making it an important aspect to
consider in future studies. Other recommendations include reducing the number of
participants included in the study or increasing the number of teaching assistants
available to offer feedback about the participants' performance. These recommended
changes would provide a more controlled environment in which fewer distractions could
occur.
Although the hypotheses in this study failed to support either constant or variable
practice conditions, several aspects of the study are still important to note. The study
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should be considered the first in a series of experiments that examine the debate of which
practice condition is the superior training method. Subsequent studies can be designed
based on the information revealed in this preliminary study. Future studies should
consider taking into account context effects, training measures, feedback, and ability— as
well as other factors that may affect the outcome of constant and variable practice
experiments. Such considerations are especially important in field settings where
extraneous variables are likely to influence outcome effects.
The results of this study ultimately provide insight for the design of future studies
investigating the superior training method for gross motor skills. This debate has not
been settled, and future studies are warranted. This study provides a stepping stone for
later studies seeking to answer this training quagmire.
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INFORMED CONSENT
THE EFFECTS OF CONSTANT AND VARIABLE PRACTICE
You are being asked to participate in a project conducted through Western Kentucky University.
University requires that you give your signed agreement to participate in this project.

The

The investigator will explain to you in detail the purpose of the project, the procedures to be used, and the
potential benefits and possible risks of participation. You may ask him/her any questions you have to help
you understand the project. A basic explanation of the project is written below. Please read this
explanation and discuss with the researcher any questions you may have.
If you then decide to participate in the project, please sign on the bottom of this form in the presence of the
person who explained the project to you. You should be given a copy of this form to keep.
The purpose of this experiment is to ascertain the effects of practice during and after training. More
specifically, the researcher would like to determine whether constant practice or variable practice is a
superior training method.
In order to address this research question, you will be asked to practice shooting free throw shots for three
weeks. Depending on the condition that you are in, you will be asked to practice shooting at the free throw
line (constant practice) or from other places on the court (variable practice).
There will be no pain or discomfort involved in your participation. There will be no risk to your safety.
There are several benefits for your participation in this experiment. One benefit is that you will learn
through the results of the study the effects of practice during training. The knowledge gained from this
experiment will aid trainers in the design of training programs. You will also be aiding the researchers in
completing a study. You may also improve your free throw shooting. Finally, you will receive credit in
your psychology class for participation in the study.
All data collected during the experiment will remain confidential. Data will be entered using an
identification number. No individual participants will be identified in the database.
Refusal to participate in this study will have no effect on any future services you may be entitled to from
the University. Anyone who agrees to participate in this study is free to withdraw from the study at any
time with no penalty.
I understand also that it is not possible to identify all potential risks in an experimental procedure, and I
believe that reasonable safeguards have been taken to minimize both the known and potential but unknown
risks.

Signature of Participant

Date

Witness

Date

LESLIE A. SNYDER, Researcher
Department of Psychology, 745-4422
THE DATED APPROVAL ON THIS CONSENT FORM INDICATES THAT THIS PROJECT HAS
BEEN REVIEWED AND APPROVED BY THE WESTERN KENTUCKY UNIVERSITY
HUMAN SUBJECTS REVIEW BOARD
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Sport Psychology Questionnaire
Name:

Phone Number:

Age:

Sex:

Classification:

FR

Race:
SO

JR

SR

Social Security Number:
1. How much time (in minutes) per week do you currently spend playing basketball?
2. Indicate your experience (in years) in each type of basketball activity:
Intercollegiate
High school varsity
Church league
YMCA league
City league
Intramural league
Other: Please describe
3. Please estimate your free throw shooting ability.
a. I expect that I can make
out of 10 free throws.
(Choose a number from 0 to 10)
b. After participating in this study, i.e. practicing shooting for three weeks, I
expect I will be able to make
out of 10 free throws.
(Choose a number from 0 to 10)

Appendix C
Participant Course/Study Description
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Psychology 490:004
Research Practicum and Application
Of Sport Psychology to Basketball
This course will focus on research in sport psychology, specifically on the effects
of practice on free throw shooting in basketball. Some of you will practice shooting
from locations other than the free throw line. One practice location is not better than any
other is. Research supports each type of practice used in this study. It is important that
you DO NOT practice free throw shooting outside of the study. When practicing for the
study, practice only from the location(s) assigned to your squad.
Course Description
This is a 2 credit hour course. The course consists of three weeks of free throw
practice and four sport psychology seminars. The seminar topics are goal setting,
relaxation and mental practice, concentration, and results of the study. Each seminar will
last from 2-3 hours long and will be offered two times. You only have to attend three of
the four seminars. You will get an A in this course if you attend each practice session,
three seminars, and demonstrate effort. If you fail to attend a practice session and do not
reschedule, you will lose a letter grade for each practice missed. (Call 4422 if you have
to reschedule a practice session). If you miss more than three scheduled dates, you will
receive a failing grade in the course.
Each week on Friday you will choose your own practice schedule for the following
week. Each practice should take approximately a half an hour. There will be several
practice times to choose from and scheduling will be flexible to accommodate your
schedule. It is important that you attend EVERY practice. Practice sessions will take
place in the Preston Center, unless you are directed otherwise. There will be a researcher
on a court with a clipboard who will start the practice session for you. You MUST see
this researcher in order to get credit for that practice session. Court shoes must be worn
in the Preston Center.
You will be assigned to one of four squads, either the green squad, blue squad, gold
squad, or red squad. Each squad will practice shooting free throws from different
locations on the court. During each practice session pair up with another person, if
possible, from your squad color.
The Researchers and Instructor
There are six researchers working on this study: Bret Hamilton, Eric Hatcher, Allison
Maue, Patrick McDowell, Leslie Snyder, and Chris Woolard. There will be at least one
researcher at each practice session you will attend. They will be able to assist you with
any questions you have.
Dr. Betsy Shoenfelt is the instructor for this course. She is a Professor in the
Department of Psychology. Dr. Shoenfelt has experience in sport psychology and has
served as a consultant for several Division I women's basketball teams.
If you have any additional questions call Leslie at 745-4422.

Appendix D
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Psychology 490:004
Research Practicum and Application
of Sport Psychology to Basketball
Course Description: The course will focus on research and practical
application of sport psychology to basketball. Substantial time will be
spent on the court. Topics will include research design, imagery, mental
rehearsal, and confidence building. Court shoes required.
Instructor: Dr. Betsy Shoenfelt, Department of Psychology
Phone Number: 745-4422
Tentative Dates for Practice:
January
January
January
January

20,
21,
22,
23,

Tuesday
Wednesday
Thursday
Friday

Jan.
Jan.
Jan.
Jan.

26,
27,
29,
30,

Monday:
Tuesday:
Thursday:
Friday:

Feb.
Feb.
Feb.
Feb.
Feb.

2,
3,
4,
5,
6,

Monday:
Tuesday:
Wednesday:
Thursday:
Friday:

Feb.
Feb.
Feb.
Feb.
Feb.

9, Monday:
10, Tuesday:
11, Wednesday:
12, Thursday:
13, Friday:

Performance Measure
Practice
Practice
Practice
Practice

Feb.
Feb.
Feb.
Feb.
Feb.

16,
17,
18,
19,
20,

Performance Measure
Practice
Practice
Practice
Practice

Monday:
Tuesday:
Wednesday:
Thursday:
Friday:

First meeting
First meeting
Practice on your own
Practice on your own
Pretest
Pretest
Group assignment on the court
Group assignment on the court
Practice(only 4 days are required)

Practice
Practice
Practice
Practice

Feb. 23, Monday:

Performance Measure

March 9, Monday:

Performance Measure
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PSY 490
Research Practicum and Application
Of Sport Psychology to Basketball
You are a member of the GREEN squad. This means that you will practice shooting
free throws at the free throw line during each practice session. Use proper form (BEEF)
while shooting. It is important that you do not practice outside of the study. When
practicing for the study, practice only from the location assigned to your squad. Don't
forget to wear court shoes!
If you have any questions regarding your squad assignment call 745-4422.

PSY 490
Research Practicum and Application
Of Sport Psychology to Basketball
You are a member of the BLUE squad. This means that you will practice shooting
free throws from two locations on the court during each practice session: two feet in front
of the free throw line (first blockmark) and two in back of the free throw line. The
shooting order from these locations each day will be written on your index card. The
order will change each day. It is important that you follow this order. Make sure that
you use proper form (BEEF) while shooting. When practicing for the study, practice
only from the location assigned to your squad. Do not practice outside of the study.
Don't forget to wear court shoes!
If you have any questions regarding your squad assignment call 745-4422.

PSY 490
Research Practicum and Application
Of Sport Psychology to Basketball
You are a member of the GOLD squad. This means that you will practice shooting
free throws from three locations on the court during each practice session: at the free
throw line, two feet in front of the free throw line (first block mark), and two in back of
the free throw line. The shooting order from these locations each day will be written on
your index card. The order will change each day. It is important that you follow this
order. Make sure that you use proper form (BEEF) while shooting. When practicing for
the study, practice only from the location assigned to your squad. Do not practice outside
of the study. Don't forget to wear court shoes!
If you have any questions regarding your squad assignment call 745-4422.

PSY 490
Research Practicum and ^Application
Of Sport Psychology to Basketball
You are a member of the RED squad. This means that you will practice shooting
free throws from three different locations on the court during each practice session: left,
center, and right (see diagram below). The practice locations will be within the three
point line but beyond the first block on the lane. The shooting order from these locations
each day will be written on your index card. The order will change each day. It is
important that you follow this order and that you do not shoot from the same piace
within an area. Make sure that you use proper form (BEEF) while shooting. When
practicing for the study, practice only from the location assigned to your squad. Do net
practice outside of the study. Don't forget to wear court shoes!
If you have any questions regarding ycur squad assignment call 745-4422.
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Sample Index Card Record
Name:
Squad Color:
Week: 1 2 3

Set Number
Set 1
Set 2
Set 3
Set 4
Totals

Social Security Number:
Phone Number:

Day 1

Random order selection:
Set 1
Set 2
Set 3
Set 4

Day 2

Day 3

Day 4

Test

Appendix G
Participant Reminder Sheet
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PSY 490, Research Practicum and Application
Of Sport Psychology to Basketball
Reminder Sheet
1. Wear court shoes to practice!
2. DO NOT practice shooting free throws outside of practice.
3. Always use proper form when shooting (BEEF):
BALANCE- stand with your knees flexed, feet about shoulder-width apart, and
square-up to the goal; use your legs
EYES ON TARGET- focus on the goal; aim
ELBOWS IN- keep arm in line with the goal; elbow should not stick out
FOLLOW THROUGH- continue your shot until complete. Your final movement
should look like you are stealing a cookie from the
cookie jar. Your shot should arch & should be "soft"
(touch).
4. DO NOT miss any of your practice times. If you have a conflict call: 745-4422.
5. My practice schedule for the week of February 2-6 is: (4 days, this week only)
Feb. 2, Monday:
Feb. 3, Tuesday:
Feb. 4, Wednesday:
Feb. 5, Thursday:
Feb. 6, Friday:
(sign up for next week)

Appendix H
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Test #

Name:
Squad Color: _ _ _ _ _ _ _ _
Week: 1 2 3

Set Number
Set 1
Set 2
Set 3
Set 4
Totals

Dayl

: Free Throw Shots

Social Security Number:
Phone Number:

Day 2

Day 3

Day 4

Test

Located on the back of the index card:
1. How much time (in minutes) last week did you play basketball?
2. How much time (in minutes) last week did you practice shooting in general?
3. How much time (in minutes) last week did you practice free throw shots?

Appendix I
Discussion Questions & Answers
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Question 1: Which practice condition do you think will result in the best free throw
performance? Why?
BEST PERFORMANCE
-Gold
-Green squad because it is constant practice in the same place.
-Green group. We believe would create habit and form that would contribute to a more
accurate shot.
-Green
-Green is the best because it involves a constant realistic environment.
-Green squad should have the best performance because they continuously shot from the
target area.
-We thought the Green group would be most improved because they were constant.
-The best one will be the Green group or the constant.
-The Green group shooting from the line only. The reason is that you only shoot from the
line so you practice the actual shot.
WORST PERFORMANCE
-Red is probably the worst because the shot is nowhere near the real situation.
-The Red group will be the worst because you shoot from the sides instead of just
shooting from straight-ahead.
-Red
-Red
-We thought the Blue group would be least improved because their shots were varied.
-We believe the Blue group will be the worst.

Question 2: As a group, identify five possible explanations why there were no
differences in free throw ability after three weeks of practice (i.e., scores on Test 3
and on the Delayed Test were essentially the same as the Pretest scores. Why? What
are the reasons?)
-Because of constant shooting at free throw line.
-Tests different than practice.
-Condition of rhythm (shot ten shots in a row during practice)
-No prior experience.
-Some testees had not ever played before, 3 weeks isn't enough time to make significant
improvement, especially without the basic fundamentals.
-40 shots is to little
-Not enough practice, more time maybe 6 months.
-Not enough practice.
-Not enough time, (length of study)
-Amount of time of basketball did not change.
-Number of shots per week or length of time
-Time constraints
-Sometimes in a hurry.
-Sometimes the students could of felt rushed in shooting
-Maybe hurried for class or other activity.
-Not a set schedule, morning people vs. afternoon
-Coming in at different times of the day could affect the performance.
-Time of day
-Shot at different times.
-No practice outside of class.
-I did not shot ball during times I did not have to.
-Lack of effort
-Didn't care upon how many free throws made.
-People did not care because our grades did not depend on improvement.
-No motivation-no reward (I always play better under stress in a game)
-Lack of concentration, people weren't taking it seriously.
-Not concentrating
-Practicing bad habits
-No warm-up period
-Lack of warm-up
-Warm-up (lack of)
-Ceiling effect
-If the people in the groups are bad then they can improve but the people who are good
can not improve too much.
-Low room for growth with people who shoot to well.
-Shooting to many free throws in the day.
-Illness
-Other people making you nervous.
-Distractions
-Too many distractions

Continued:
Question 2: As a group, identify five possible explanations why there were no
differences in free throw ability after three weeks of practice (i.e., scores on Test 3
and on the Delayed Test were essentially the same as the Pretest scores. Why? What
are the reasons?)
-Shoes
-Clothing
-Different goals shot on.
-Shot with a girls ball.
-I'm already in the NBA.
-Pro's

Question 3: As a group, identify five suggestions for improving free throw
performance. That is, if we were to do this study again, what might we do
differently to increase the chance that participants will improve their free throw
performance over a three-week practice period?
-Assign time class, making students to remain in the class shooting for the determine
amount of time.
-Actual time period-whole hour- not whatever fits your schedule.
-Have the class over the semester and have the shooters perform in each group then being
tested to see which group they improved the most in.
-Have it as a set class to where everyone can shoot at the same time.
-Divide into girls and guys.
-Dress code
-Clothing
-Test atmosphere should be similar to practice atmosphere.
-Consistency with tests and practice
-Motivate students
-Motivate
-Reward
-A prize to the best
-Have grade influence your improvement.
-Number of shots-grade minimum of C, offer some incentive for those who succeed.
-Post awards such as most improved for the week.
-Motivate by grade
-Grade contingency: tell them conditions of the grade after the pretest if you tell them
ahead of the pretest they may dog the pretest.
-Monitor practice and monitor test taken.
-Same ball everytime.
-Ball selection
-Consistency in the ball-maybe using a practice ball that barely fits the goal.
-Shoot with the same basketball everytime.
-Have enough basketballs for everyone.
-Same number of people in each group during practice should be present during the test
because if not people must be consider as a variable in the research.
-Put same ability together shooting.
-Group by skill level shooting with higher skill level persons puts pressure on the lower
skill levels- intimidation.
-Increase practice, decrease test length or make it identical.
-Make people set aside more time for practice.
-More shooting
-Practice
-6 weeks, 3 hour course (increase length of the course & credit hours)
-Require the participants to practice for a specified amount of time outside of class.
-Maybe more actual tests (2 a week, other than 1).
-Test on Friday where you're more focused on shooting.
-Class

continued:
Question 3: As a group, identify five suggestions for improving free throw
performance. That is, if we were to do this study again, what might we do
differently to increase the chance that participants will improve their free throw
performance over a three-week practice period?
-Offer class at beginning of semester
-First meetings have people there to help.
-Practice the same time everyday (everytime).
-Let you do it anytime during the day (wider range of times).
-Reserve courts & same balls in Diddle.
-Screen the participants (see if they can shoot)
-Supervision
-Coach
-Include suggestive training.
-Training
-Training
-Spend more quality time on technique.
-Seminars before practice or during
-More devoted students, possibly athletes and psychology majors.
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Question 1: Which practice condition do you think will result in the best free throw
performance? Why?
Participants identified the best and worst practice condition. Most groups of participants
had similar results.
A. Best Performance. Nine out of ten groups believed that the green group would
result in the best performance because practice was constant and therefore more
realistic. Only one group predicted that the gold group would be superior.
B. Worst Performance. Four out of six groups claimed the red group would
perform the worst because this condition was most unlike the real situation of
shooting free throws. Two out of six groups claimed the blue group would do the
worst because their shots were varied.

Question 2: As a group, identify five possible explanations why there were no
differences in free throw ability after three weeks of practice (i.e., scores on Test 3
and on the Delayed Test were essentially the same as the Pretest scores. Why? What
are the reasons?)
The responses to the second item represented five different themes: shooting schedule,
duration of the study, motivation, individual characteristics, miscellaneous items
affecting performance and other. Each theme is described below along with the
responses associated with the theme.
A. Shooting schedule. There were 15 responses relating to the shooting schedule
during the study. The shooting schedule encompassed time constraints of
practice, the time of day in which participants completed their practice sessions,
the similarity of practice to the tests, practice warm-up, and practice outside of
class. The responses regarding the shooting schedule are listed below.
Time constraints:
• (2) Maybe hurried
• Students felt rushed in shooting
• Time constraints
Time of day of practice:
• Time of day
• (2) Shot at different times
• Not a set schedule, morning people vs. afternoon
Similarity of practice to tests:
• Tests different than practice
• Shooting rhythm during practice differed from the test
Warm-up:
• (3) lack of warm-up
Practice outside of class:
• (2) No practice outside of class
B. Duration of the study and/or practice sessions. There are 8 responses relating
to the length of study as well as the number of shots per practice session. The
responses are specified below. 1
Length of study:
• (3) Not enough practice time
• 3 weeks is not enough time to make significant improvement

1
It is important to note that the participants were allowed as much time as they wanted for shooting and
warm-ups and could also select their own time to participate in the study.

Number of shots per practice:
• 40 shots is too little
• Increase the number of shots per week
• Shooting too many free throws in the day
• Amount of time of basketball did not change.
C. Motivation/Concentration. There were nine comments dealing with the
participants' motivation or inability to concentrate on the study to partake in the
study. The responses associated with this theme are:
Motivation
• (2) Lack of concentration
• Lack of effort
• (2) Didn't care about study
• No motivation
Concentration
• (2) Distractions
• Other people making you nervous
D. Individual characteristics that affected performance. There were five
responses identifying individual characteristics of a participant's shooting ability:
those that are top performers and those just learning how to shoot. The responses
are given below.
Ceiling effect:
• Ceiling effect
• People who are good can not improve too much
• Little room for growth for top performers
Novice performers:
• No prior experience
• People who are bad performers can improve
E. Miscellaneous items affecting performance. There are six responses that
described why performance may have been hindered during the study.
•
•
•
•
•
•

Shot with a girls ball
Clothing
Shoes
Practicing bad habits
Different goals shot on
Illness

F. Other. There are three responses in which their meaning was unclear.
•
•
•

Because of constant shooting at free throw line
Pro's
I'm already in the NBA

Question 3: As a group, identify five suggestions for improving free throw
performance. That is, if we were to do this study again, what might we do
differently to increase the chance that participants will improve their free throw
performance over a three-week practice period?
The responses to the third question represented four themes: class structure, training,
motivation, and participant ability. Each theme is described in further detail.
A. Class (Study) Structure. There are 29 responses related to how the study/class
was structured. Within the class structure there were four trends that participants
felt should be altered in order to improve the study: test conditions, practice
effects, class characteristics, and equipment/dress. The responses for each are
listed below.
Test conditions:
• (2) Consistency between test and practice
• Test atmosphere should be similar to practice atmosphere
• More actual tests (2 per week)
• Test on Friday when you are more focused on shooting
• There should be the same number of people in practice group and test
group
Practice:
• Increase practice
• Practice
• More shooting
• Practice same time everyday
• Make people set aside more time for practice
• Require participants to practice outside of class
Class Characteristics:
• (2) Have it set as class so everyone can shoot at the same time
• Have a wider range of times to shoot
• Actual class time period (not whatever fits your schedule)
• Have the class over the semester
• Change it to a 6 week, 3 credit hour course
• Class
• Offer class at the beginning of semester

Equipment/Dress:
• (3) Use the same ball everytime
• Consistency in the ball (such as using a practice ball)
• Ball selection
• Have enough basketballs for everyone
• Reserve courts
• (2) Dress Code
B. Training. There are nine responses identifying the need and desire of
participants to receive proper training (such as proper shooting form) and
feedback (supervising practice sessions) during the study. The responses are
listed below.
Provide training:
• (3) Training
• Spend more time on technique
• Have people there to help train
• Have seminars before/during practice
Supervision:
• Supervision
• Coach
• Monitor practice
C. Motivation. There are 10 responses identifying the need to increase participants'
motivation to improve during practice. Suggestions include making one's grade
contingent upon performance or providing awards.
Motivation:
• (2) Motivate students
• More devoted students
• (4) Grade contingency based on performance
Rewards:
• Reward
• Prize to the best
• Post awards such as most improved each week

D. Participant ability. There are four responses dealing with the various skill levels
that may affect the participant's ability or others practicing with them. The
responses are listed below.
Intimidation of different skill levels:
• (2) Put same ability together while shooting
• Divide into girls and boys
Screening participants for ability:
• Screen participants to see if they can shoot

